Protoporphyrin fluorescence induced by methyl-ALA in skin healing.
Estimation of the time period that precedes an injury is critical in forensic medicine. However, there is no reliable method that can be used to evaluate the oldness of a lesion. The aim of this work is to develop a fluorimetric method that can be used to follow the aging process of lesions by applying methyl-ALA (MAL) on wounds and by quantifying protoporphyrin IX (PPIX) fluorescence during the healing process. We also aim to understand the changes in PPIX fluorescence by establishing a correlation with histological evaluations during the healing process. Standardized linear wounds were made on the dorsum of 72 mice, which were divided in control (MAL -) and experimental (MAL +) groups. In vivo fluorescence spectra (FS) were collected from normal and wound skin sites of control and experimental groups, corresponding to four groups of FS spectra: (a) FS of skin wound after MAL (+/+); (b) FS of normal skin after MAL (-/+); (c) FS of skin wound without MAL (+/-) and (d) FS of normal skin without MAL (-/-). Animals were monitored periodically for 3 months and euthanized. Tissue specimens were processed for histological analysis using design-based stereological methods. Serial cross-sections were analyzed to evaluate the organization of the dermis and epidermis, collagen deposition and cellular proliferation. FS of skin wound with MAL (+/+) showed an expressive intensity increase from the beginning of the experiment to the 34th day, with maximum fluorescence being observed on the ≈ 11 th day after wounding. There was preferential PPIX accumulation in healing sites as compared to adjacent normal skin (+/-) in the early stage of healing. Histological findings allowed correlation of the fluorescence increase mainly with cell proliferation. The drastic decrease in the FS intensity observed in the end of the healing process was correlated with the decrease in the proliferation rate as well as with the presence of new extracellular fibrous materials. In the mice wound-healing model tested here, it was possible to distinguish whether the injury was in early or advanced stages by using PPIX fluorescence induced by MAL. We conclude that this method is a promising approach to evaluate the age of skin wounding and we hope this work will stimulate human studies to allow this technique to become standardized in forensic medicine.